G2 rotavirus was prevalent in a 1993 epidemic of acute gastroenteritis in Taiwan. In this study, the genetic relationship among G2 rotavirus strains was analysed. The VP7 genes were amplified and sequenced. Except for one strain isolated in 1981, the nucleotide sequences of the VP7 genes of most of the G2 rotaviruses were very similar (identity 97 %) and were closely related to that of a Japanese G2 reference strain, S2. The genetic relatedness of G2 rotaviruses was analysed further by RNA-RNA hybridization. The genomes of the major G2 strains of 1993 did not hybridize well with those of the G2 strains of previous seasons in RNA segments 1, 6 and 7. Partial nucleotide sequences of the VP1 gene were analysed and appeared to be similar among the major G2 strains from the same epidemic (identity 98 %), whereas the identity of the VP1 genes of the major G2 strains of the 1993 epidemic to those of previous seasons was only about 84 %. Since the numbers of mutations accumulated in the VP1 and VP7 genes over a period of 10 years were comparable, the significant change in the VP1 genes of the major strains of the 1993 epidemic suggests that these G2 rotaviruses had evolved by genetic reassortment.
Introduction
Rotaviruses are the major aetiological agent, worldwide, of acute diarrhoeal disease in infants and young children . The virus genome contains 11 segments of double-stranded RNA (dsRNA), which can be readily separated by PAGE. When two different rotaviruses of the same group co-infect one cell, the segmented genomes will undergo Author for correspondence : Chun-Nan Lee.
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The GenBank accession numbers of the nucleotide sequences reported in this paper are : AF106280-AF106288, AF106290, AF106293 and AF106296-AF106299 for VP7 gene sequences of 15 Taiwanese G2 rotavirus strains ; AF106301, AF106304-AF106318 and AF106320-AF106322 for partial VP1 gene sequences of one G1, 15 G2 and three G3 Taiwanese rotavirus strains ; and AF106300, AF106302, AF106303 and AF106319 for partial VP1 gene sequences of strains Wa, DS-1, S2 and P.
reassortment . Analysis of RNA migration patterns is a popular technique for virus detection and is used for molecular epidemiological studies to monitor virus outbreaks and transmissions, although the RNA profiles cannot be used as the sole criterion for classification of a virus strain to a specific group (Chanock et al., 1983 ; Estes et al., 1984 ; Estes, 1996) . Complete virus particles are composed of triple-layered protein capsids. The core of the virus particle is formed by VP1, VP2 and VP3. VP6, the most abundant virion protein, is located in the inner capsid. Two outer capsid proteins, VP4 and VP7, are involved in the induction of neutralizing antibodies after infection. Analysis of the gene encoding the major neutralizing antigen, VP7, showed that there are six (A to F) or nine (VR1 to VR9) regions where amino acid sequences are conserved well within a given G serotype, yet are divergent among different G serotypes (Glass et al., 1985 ; Green et al., 1987 Green et al., , 1988 Green et al., , 1989 . In addition, several important antigenic sites in the VP7 amino acid sequence have been confirmed by sequence analysis of neutralization-escape mutants (Glass et al., 1985 ; Dyall-Smith et al., 1986 ; Coulson & Kirkwood, 1991 ; Dunn et al., 1993 ; Lazdins et al., 1995) . Among the group A rotaviruses, 14 G serotypes have been defined based on reactivity with G serotype-specific neutralizing antibodies. G serotypes 1-4 have been shown to be the most important epidemiologically for human rotavirus infections Woods et al., 1992) . Based on the sequence variations of the VP4 gene, group A rotaviruses can be differentiated into at least 19 P (VP4) genotypes (Taniguchi & Urasawa, 1995 ; Estes, 1996) .
In a collection of rotaviruses obtained in the National Taiwan University Hospital (NTUH) between 1981 and 1996, G2 strains were detected between 1981 and 1987 ; thereafter G2 rotaviruses had not been seen for several years until they reappeared in 1992 and subsequently were responsible for an epidemic of gastroenteritis in 1993. This was the first time a G2 rotavirus had become the most prevalent G serotype in a largescale outbreak in Taiwan. In the present study, genetic approaches were utilized to explore whether the G2 rotavirus of the 1993 epidemic differed from the G2 strains isolated in previous seasons. The genetic and evolutionary relationships among the G2 strains prevalent from 1981 to 1996 had been unclear. The sequences of the VP7 gene of G2 strains were determined and were compared, both with one another and with those of reference strains. The overall genomic relatedness of the G2 rotaviruses was examined further by RNA-RNA hybridization and sequence analysis of part of the VP1 gene.
Methods
Viruses. Rotavirus strains DS-1 (G2P4 ; Wyatt et al., 1983) , S2 (G2P4 ; Urasawa et al., 1982) , Wa (G1P8 ; Wyatt et al., 1980) and P (G3P8 ; Wyatt et al., 1983) were used as reference strains in this study. Clinical faecal specimens containing rotavirus were collected in the NTUH, which is located in the northern part of Taiwan, from 1981 to 1995. Faecal samples were suspended to approximately 10 % (w\v) in Dulbecco's PBS (138 mM NaCl, 2n7 mM KCl, 1n2 mM KH # PO % , 8n1 mM Na # HPO % , 0n9 mM CaCl # , 0n5 mM MgCl # , pH 7n2) and clarified by low-speed centrifugation. The supernatants were collected and stored at k70 mC.
Virus cultivation. Rotavirus reference strains and local isolates were grown in a foetal monkey kidney cell line, MA104 (Sato et al., 1981) . The cells were cultured in Eagle's minimum essential medium supplemented with 10 % foetal calf serum. For isolation of rotavirus from clinical specimens, clarified faecal samples were filtered through a membrane with pore size 0n22 µm. Rotavirus was activated with 5 µg\ml trypsin (type IX, Sigma) at 37 mC for 30 min and was then inoculated into MA104 cells. After adsorption at 37 mC for 1 h, the virus inoculum was removed and maintenance medium containing 0n5 µg\ml trypsin was added. Virusinfected cells were cultured on a roller drum at 37 mC for 3-5 days. To obtain a sufficient amount of RNA for Northern hybridization, rotavirus isolates were grown for several passages in roller culture.
Extraction and purification of viral RNA. Rotavirus RNA was extracted and purified as described previously (Lee et al., 1997) . Briefly, rotavirus was concentrated and precipitated by adding ammonium sulphate (at a final concentration of 35 % [w\v]) to clarified, 10 % stool suspension or viral culture fluid. After being mixed well, the precipitated rotavirus was spun down at 10 000 g for 30 min. The supernatant was removed by aspiration and the pellet was suspended in TE buffer (10 mM Tris-HCl, pH 8n0, 1 mM EDTA). Rotavirus particles were lysed by adding extraction buffer [final concentrations 0n02 M Tris-HCl, pH 7n4, 0n15 M NaCl, 0n01 M MgCl # , 1 % SDS, 2 % (w\v) Ficoll]. The mixture was treated two or three times with phenol-chloroform. This extracted RNA could be used for PAGE. The RNA segments were visualized by silver staining (Sanguinetti et al., 1994) . RNA for RT-PCR was purified further with chromatographic cellulose fibre powder CF11 (Whatman) to remove inhibitors (Wilde et al., 1990) . Amplification of rotavirus genes. Full-length VP7 genes and partial VP1 genes were amplified by RT-PCR. For amplification of the VP7 gene, a pair of primers, Beg9 (5h GGCTTTAAAAGAGAGA-ATTTCCGTCTGG 3h, based on nt 1-28 of the sequence) and End9\S2 (5h GGTCACATTATACAAATCTGACCAAA 3h, nt 1037-1062), were employed (Gouvea et al., 1990 ; Taniguchi et al., 1992) . The RT-PCR mixture contained 1-5 µl purified RNA, 7 % DMSO, 10 mM Tris-HCl, pH 9n0, 50 mM KCl, 0n01 % (w\v) gelatin, 1n5 mM MgCl # , 0n1 % Triton X-100, 2n5 mM each of the dNTPs, 5 U Super RT (AMV reverse transcriptase ; HT Biotechnology), 1 U Super Taq polymerase (HT Biotechnology), 20 U human placental ribonuclease inhibitor (HT Biotechnology) and 1 µM each of the oligonucleotide primers. The tubes were placed in a thermocycler (Model 480, Perkin-Elmer) for an initial 1 h incubation at 42 mC, followed by 25 cycles of PCR, each consisting of 94 mC for 1 min, 42 mC for 2 min and 72 mC for 1 min. The final extension was allowed to continue for 10 min. PCR products were purified through the QIAquick silica-gel membrane (Qiagen). For amplification of the VP1 gene, oligonucleotide primers were designed based on the VP1 gene sequences of strains RF , Gottfried (Fukuhara et al., 1989) and SA11 (Mitchell & Both, 1990) . At the beginning of this study, a partial VP1 gene from nucleotide positions 16-575 was amplified with the primers VP1.16 (5h ACAATGGGGAAGTAYAATCTAA 3h, based on the sequence nt 16-37) and VP1.575C (5h TTRTGCCTTGGTA-CRCCATATT 3h, nt 554-575). However, because of the low amplification efficiency, the 3h primer was later replaced by VP1.493C (5h TTTCAGCAGTATCATTTTC 3h, nt 475-493), which was designed according to the sequences of Taiwanese G2 rotaviruses. The partial VP1 gene (nt 16-493) was then amplified. The RT-PCR program was 42 mC for 1 h and 25 cycles of 94 mC for 1 min, 45 mC for 1 min and 72 mC for 2 min. The PCR products were purified as described for the VP7 gene.
Sequencing of rotavirus genes. Purified PCR products were sequenced by using the ABI PRISM BigDye terminator cycle sequencing ready reaction kit (Perkin-Elmer) according to the manufacturer's instructions. The PCR primers were also used for sequencing. In addition, the primers RII.211 (5h ATGTATTTACCAATAACGGG 3h, based on the sequence nt 211-230), RII.354C (5h TAGAGTATTTTCCCAT-TCATCA 3h, nt 333-354), RS2J (5h GACTACAATGATATTACTAC 3h, nt 406-425), RS2JC (5h GAAAATGTAGTAATATCATTGTAGTC 3h, nt 406-431) and RII696 (5h GATTGTTGCGTCGTCTGAAA 3h, nt 696-715) were used for sequencing of the VP7 gene. The thermal cycling reaction was 25 cycles of 96 mC for 30 s, 50 mC for 15 s and 60 mC for 4 min. The products were purified by ethanol precipitation and then resuspended in loading buffer (formamide and 25 mM EDTA, 5 : 1). Samples were heated to 90 mC for 2 min and loaded onto a 4n75 % polyacrylamide gel. The sequence data were collected by an autosequencer (ABI-373A, Perkin-Elmer). The lengths of most of the sequences obtained were 400-450 nucleotides. Sequences were confirmed by sequencing of both strands.
Analysis of sequences.
The sequence data were analysed by GeneWorks software (IntelliGenetics). For comparison among different strains, 1007 base pairs (nt 29-1035) of the VP7 gene and 427 base pairs (nt 44-470) of the VP1 gene were included. The phylogenetic analyses were performed by using the neighbour-joining method within the MEGA analytical package (Kumar et al., 1993) . The following reference sequences were used for comparison : for VP7 ; Wa (Richardson et al., 1984) , S2 (Gunn et al., 1985 ; M11164) , DS-1 (Green et al., 1987) and HU5 (Dyall-Smith & Holmes, 1984) and for VP1 ; RF J04346) , Gottfried (Fukuhara et al., 1989 ; M32805) , SA11 (Mitchell & Both, 1990 ; X16830) , YM (Almanza et al., 1994 ; X76486) and PO-13 (AB009629).
Northern hybridization. Rotavirus genomic dsRNA was prepared from tissue culture-propagated virus or faecal specimens. Culture supernatants or faecal suspensions were first clarified by low-speed centrifugation. Virus particles were then concentrated and partially purified by ultracentrifugation (100 000 g) through a 30 % (w\v) sucrose cushion. The virus pellet was suspended in TE buffer. Rotavirus was then lysed by adding extraction buffer [final concentrations 0n02 M Tris-HCl, pH 7n4, 0n15 M NaCl, 0n01 M MgCl # , 1 % SDS and 2 % (w\v) Ficoll]. The mixture was treated three times with phenol-chloroform and RNA was then precipitated with ethanol. Rotavirus RNA was subjected to PAGE and then denatured by soaking the gel in 0n1 M NaOH, 0n25 M NaCl for 20 min. After the gel was neutralized in 4i TAE (40 mM Tris-HCl, 0n46 % acetic acid, 4 mM EDTA, pH 8n0) for two periods of 20 min and in 1i TAE for 20 min, rotavirus RNA was electro-transferred to BioTrace RP membrane (Gelman). Hybridization was performed by using an enhanced chemiluminescence direct nucleic acid labelling and detection kit (Amersham) according to the manufacturer's instructions. The minimum amount of RNA used for producing the peroxidase-labelled probe was 1 µg. The peroxidase-labelled RNA probe was added to the hybridization buffer with 0n5 M NaCl and incubated overnight at 42 mC. The blot was then washed with washing buffer (6 M urea, 0n4 % SDS, 75 mM NaCl, 7n5 mM sodium citrate). The detection reagents that were supplied with the kit were used to generate the luminol signal, which was then detected on X-ray film. TA3 TA20 TA21 TA25 TA26 TA28 TA34  TA65 TD7 TD69  TA49  TE68 TE83 TF13 TF85 Values represent percentage identities between nucleotide sequences.
Results

Sequence analysis of the VP7 gene
Rotavirus samples collected between 1981 and 1995 and genotyped as G2P4 were selected for this study. Extracted rotavirus RNA was analysed by PAGE. One RNA pattern existed as the predominant pattern in the epidemic of 1993. This pattern was also found in the following year.
The VP7 gene was chosen for comparison of G2 rotavirus strains from different epidemic seasons. Full-length VP7 genes of G2 strains were amplified by RT-PCR and then sequenced. The virus strains analysed were : TA3 (collection year, 1981), TA20 (1982) , TA21 (1982 ), TA25 (1982 ), TA26 (1982 ), TA28 (1983 ), TA34 (1983 ), TA49 (1983 ), TA65 (1984 , TD7 (1992), TD69 (1992), TE68 (1993 ), TE83 (1993 ), TF13 (1994 ) and TF85 (1994 . The nucleotide and deduced amino acid sequences of VP7 genes of G2 rotavirus strains collected in Taiwan between 1981 and 1994 were compared. TA3 differed from the G2 strains collected after 1982 by 52-60 nucleotides (94n0-94n8 % identity ; Table 1 ). Other Taiwanese G2 strains differed by 0-27 nucleotides (97n3-100n0 % identity, Table 1 ). The VP7 genes of all of these G2 strains contained two inframe initiation AUG codons capable of encoding proteins of 326 or 297 amino acids. They all encoded three potential N- 135, 165, 191, 196, 207, 244 and 249) and prolines (in ten positions : 46, 58, 86, 112, 131, 167, 197, 254, 275 and 279) . The deduced amino acid sequences of the G2 rotavirus strains collected after 1982 and of a reference strain, S2, from Japan were aligned (Fig. 1) . These Taiwanese G2 strains were very similar (97n5-99n1 % identity) to the S2 strain. Strains TD69, BEBA Analysis of reassortant G2 rotavirus Analysis of reassortant G2 rotavirus TE68, TE83, TF13 and TF85 differed from most of the other G2 strains at amino acid residues 44, 87, 96 and 129 (Fig. 1) . One of the four residues was included in the variable region, VR3, within the signal peptide sequence. The other three residues were in the VR5 and VR6 regions. One of these amino acid substitutions, Asp-96\Asn, could induce a change in electric charge.
Phylogenetic relationships among the VP7 genes of G2 strains
The nucleotide sequences of the VP7 genes of Taiwanese G2 strains were compared with reference strains and their phylogenetic relationships were analysed by the neighbourjoining method. The identity in nucleotide sequence between TA3 and strains DS-1 and HU5 was 98n6 % or greater and that between TA3 and S2 was 94n7 % ; the identities of the other G2 strains in Taiwan to S2 were 97n7 % or greater (Table 1 ) and those to HU5 and DS-1 were less than 95 %. Phylogenetic analysis revealed that the G2 strains from Taiwan clustered together except for strain TA3 (Fig. 2) . Strain TA3 clustered with DS-1 and HU5. The majority of the G2 strains from Taiwan clustered with S2. However, within this group, the G2 strains TD69, TE68, TE83, TF13 and TF85, collected between 1992 and 1994, formed a cluster that was separated from S2 and from all of the other G2 strains. 
Genetic relatedness among G2 rotaviruses
The genetic relatedness of the 11 RNA segments among the G2 rotaviruses prevalent in Taiwan was analysed by RNA-RNA hybridization. RNA extracted from isolate TE83, the major prevalent strain of 1993, was labelled with peroxidase and used as a probe for RNA hybridization. The dsRNA of G2 rotavirus strains was denatured, transferred to nylon membrane and hybridized to the TE83 probe. RNA segments 1, 6 and 7 from rotavirus sample TA26, collected in 1982, did not form clear hybrid bands with the TE83 probe, in comparison with the homologous hybridization of TE83 (Fig.  3) . Hybridization of RNA extracted from reference strain S2 to the TE83 probe exhibited a similar hybridization pattern. Hybridization of TD69 and TE83 to probes prepared from isolates TA34, TD7 or S2 also showed that the gene segments 1, 6 and 7 did not hybridize well (data not shown). TA34, TD7 and S2 hybridized well with each other in all of the 11 gene segments.
Analysis of partial VP1 genes
RNA from rotavirus isolates TD69 and TE83 did not hybridize well with RNA segments 1, 6 and 7 from rotavirus strains TA26, TA34, TD7 and S2. The VP1 protein required for viral replicase activity (Valenzuela et al., 1991 ; Zeng et al., 1996) is a structural component of the inner core of rotaviruses and the VP1 gene is considered to be well conserved. However, the poor hybridization of RNA segment 1 among some G2 TA3 TA20 TA21 TA25 TA26 TA28 TA34 TA49 TA65 TD7 TD69 TE68 TE83 TF13 TF85  P TA319 TA322 TD79   G1  G2  G2 Values represent percentage identities between partial nucleotide sequences.
strains implied that the VP1 gene had undergone significant changes. It was also noticed that the position of RNA segment 1 of TD69 and TE83 in PAGE was apparently lower than that of the other strains. Therefore the VP1 gene was selected for sequence analysis. The nucleotide sequences of VP1 genes from TA20, TA21, TA25, TA26, TA28, TA34, TA49, TA65 and TD7 were more than 99 % identical. High identity was also observed among TD69, TE68, TE83, TF13 and TF85 (Table 2) . However, there was only about 84 % identity between these two groups of G2 rotaviruses. A phylogenetic tree constructed from partial VP1 genes showed two lineages : one including  TD69, TE68, TE83, TF13 and TF85, the other comprising TA3,  TA20, TA21, TA25, TA26, TA28, TA34, TA49, TA65, TD7 and reference G2 strains DS-1 and S2 (Fig. 4) . The same portion of the VP1 gene of two G1 strains, Wa and local isolate TA219 (collection year, 1988), and four G3 strains, P and local isolates TA319 (1989), TA322 (1989) and TD79 (1992) , was also amplified by PCR and sequenced. These local G1 and G3 strains were chosen since they also had fastmigrating RNA segments 1 on PAGE. The identities of G2 strains to these G1 and G3 strains were less than 82 % (Table  2) .
Phylogenetic analysis showed that the VP1 genes of these G1 and G3 strains clustered separately from those of the G2 strains (Fig. 4) . The phylogenetic analysis also included animal rotavirus VP1 gene sequences that were available in GenBank : simian strain SA11, bovine strain RF, porcine strains YM and Gottfried and avian strain PO-13. The VP1 genes of these animal rotaviruses formed distinct clusters (Fig. 4) . Though RF and SA11 were more closely related to G2 rotaviruses, Gottfried and YM were more closely related to the G1 and G3 human rotaviruses analysed. The identities in nucleotide sequence of the analysed G2 strains to RF or SA11 were about 83-86 %, those to Gottfried and YM were 80 % or lower and those to PO-13 were less than 69 %.
Discussion
The genetic relationships among G2 rotaviruses in Taiwan were analysed in this study by sequence analysis of their VP7 genes. The genetic relatedness between the major prevalent rotavirus strains in the 1993 epidemic and the G2 strains in previous seasons was also analysed by RNA-RNA hybridization and partial sequence analysis of the VP1 gene. The results showed that the strains responsible for the 1993 epidemic could be differentiated from the G2 strains of previous seasons in their VP7 and VP1 genes.
Rotavirus infections with distinct G serotypes predominating in different seasons have been described in many studies (e.g. Birch et al., 1988 ; Zheng et al., 1989 ; Urasawa et al., 1989) . Based on the specimens collected at the NTUH, G1 was the most common serotype over the past 16 years ; about 12 % of rotavirus infections were associated with G2 rotavirus (unpublished data). A small number of G2 rotavirus infections were found between 1981 and 1987. However, G2 rotavirus was the predominant virus associated with a large-scale outbreak of acute gastroenteritis in 1993. It is still a mystery why it suddenly caused a large-scale outbreak after several years in which G2 had not been detected. It would be difficult to elucidate whether these G2 rotaviruses were more virulent and thus resulted in clinically more notifiable cases. Some previous studies have examined the correlation of disease severity with serotype (Velazquez et al., 1993 ; Bern et al., 1992) , but no such correlation was found.
Comparison of the nucleotide and deduced amino acid sequences of VP7 genes among local G2 strains showed that the identity was greater than 97 %, except for one strain collected in 1981. Results indicated that the VP7 genes of the G2 strains collected in the period from 1982 to 1994 were very similar to one another. However, the VP7 gene of the major strains responsible for the epidemic of 1993 had amino acid substitutions in four positions. One of these amino acid substitutions (Asp-96\Asn) could induce a change in electric charge. An amino acid change at this position has been reported in neutralization-escape mutants of G2 rotavirus (Lazdins et al., 1995) . It has been suggested that the amino acid substitution at position 96 would possibly have affected the antigenicity of the VP7 protein. However, it would be difficult to determine if this possible antigenic change was responsible for the epidemic of 1993. In addition, it was not clear whether the major prevalent G2 rotavirus found in the 1993 epidemic had became more virulent. Further studies of the virulenceassociated VP4 and NSP4 genes (Offit et al., 1986 ; Bridger et al., 1992 ; Hoshino et al., 1995 ; Ball et al., 1996) would be required.
Phylogenetic analysis of the VP7 gene showed that the majority of the G2 strains prevalent in Taiwan after 1982 were closely related to the Japanese strain S2 and were distantly related to Australian strain HU5 and American strain DS-1. This genetic relationship appears to be reasonable, since Taiwan is close to Japan geographically. The G2 strains collected in Taiwan after 1982 could be divided into two lineages. One lineage contained the major prevalent strains in the epidemic of 1993, the other lineage consisted mainly of strains that were collected before 1992. However, all of these G2 rotavirus strains were very similar in the VP7 gene. The results of VP7 gene analysis suggested that most of the G2 rotavirus strains of Taiwan collected in the study period had a common origin. By contrast, strain TA3 collected in 1981 was very different from the G2 rotavirus strains collected later in Taiwan but was more closely related to DS-1 and HU5. Because of lack of samples collected before 1981, it is uncertain whether this strain was a sporadic one or was once dominant before 1981 in Taiwan. RNA-hybridization experiments revealed apparent differences in three RNA segments between G2 strains TD69 and TE83 and the reference strain S2 or local strains from previous epidemics. Furthermore, based on analysis of the partial VP1 gene, the VP1 gene of G2 rotaviruses appeared to be very divergent. The phylogenetic relationship of VP1 genes among G2 strains was similar to that of VP7 gene, except that the major G2 strains of the 1993 epidemic were distinct from most of the other G2 strains analysed. The sequence identities of the partial VP1 gene among the strains in each group were very high ( 98 %), while there was only about 84 % identity between these two groups of G2 rotavirus ; these data revealed that the virus genome contained distinct changes in G2 strains. The variations in the VP1 gene did not seem to be caused by the accumulation of point mutations over time. Analysis of a strain (TD7) isolated in 1992, which clustered with G2 strains collected before 1987 in phylogenetic analysis of the VP7 gene, revealed that the VP1 gene was similar to G2 strains of 1982. The VP1 gene did not seem to have evolved faster than the VP7 gene over a period of 10 years. The significant changes in the VP1 gene of the major G2 strains of the 1993 epidemic probably resulted from a reassortment event. Information on the origin of that emerging VP1 gene cannot be obtained at present. More rotavirus strains of other serotypes must be compared.
The results of the RNA-hybridization experiment showed C.-L. Zao and others C.-L. Zao and others that RNA segment 6 of TD69 and TE83 did not hybridize well with TA26, TA34 or S2. The gene 6 product, VP6, determines the subgroup specificity of group A rotaviruses Gorziglia et al., 1988) . However, all of the Taiwanese G2 rotaviruses belonged to subgroup I, as analysed by ELISA. For a detailed understanding of the heterogeneity of the genome of G2 rotaviruses, further analysis of genes 6 and 7 or other genes would be required. Based on a preliminary analysis of gene 7, the sequence of gene 7 of TE83 was distinct from those of TA26, TA34 and S2 (unpublished data). It is conceivable that the reassortants, TD69, TE83 etc., were imported from other countries. Palombo et al. (1996) have reported that natural reassortants of rotaviruses E210 and E212 were responsible for an outbreak of gastroenteritis in Australia during 1993-1994. E210 and E212 had VP7 genes very similar to those of the Taiwanese G2 strains of the 1993 epidemic (Figs 1 and 2 ). All of these strains were prevalent in different countries during the same period of time. However, the Australian strains belonged to subgroup II and thus were different from the Taiwanese G2 strains of 1993, at least in gene 6. It remains unclear whether the G2 strains responsible for the 1993 epidemic in Taiwan were derived locally or imported from other regions of the world. 
